Abstract. Two sets of complexes of Co-triarylcorrole-bispyridine complexes, Co [TpXPC](py)2 and Co[Br8TpXPC](py)2 have been synthesized, where TpXPC refers to a meso-tris(para-Xphenyl)corrole ligand with X = CF3, H, Me, and OMe and Br8TpXPC to the corresponding β-octabrominated ligand. The axial pyridines in these complexes were found to be labile and, in dilute solutions in dichloromethane, the complexes dissociate almost completely to the fivecoordinate monopyridine complexes. Upon addition of a small quantity of pyridine, the complexes revert back to the six-coordinate forms. These transformations are accompanied by dramatic changes in color and optical spectra. states, a scenario that we have been able to experimentally corroborate with temperaturedependent EPR studies. Our findings add to the growing body of evidence for noninnocent electronic structures among first-row transition metal corrole derivatives. Ganguly et. al. 3
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Introduction. Cobalt-corrole-bispyridine complexes, Co[Cor](py)2, are currently of great interest as efficient catalysts of both proton reduction and water oxidation under ambient conditions. 1, 2, 3, 4, 5 An essential aspect of the catalytic mechanisms is the lability of the axial pyridine ligands which allows the generation of five-and four-coordinate Co corrole intermediates that can engage in further reactivity. 6, 7, 8 The coordinatively unsaturated character of these intermediates also facilitates their attachment to carbon nanotubes 9 eluent mixture, failing which, the complexes underwent severe decomposition in contact with silica. The β-octabrominated complexes proved more stable and could be chromatographed with simply n-hexane/dichloromethane as eluent. For long-term stability in solution, however, a small quantity of added pyridine proved essential. For all eight bispyridine complexes, proof of purity came from clean thin-layer chromatograms, electrospray ionization mass spectra, and fully assigned, diamagnetic 1 H NMR spectra, all obtained in the presence of a small quantity of pyridine. Furthermore, X-ray quality crystals were obtained for two of the complexes, Again, the presence of added pyridine was crucial. Crystallization in the absence of pyridine led to poor quality crystals of six-coordinate Co isocorrole complexes with a pyridine and a chloride as the axial ligands. Attempts to obtain satisfactory elemental analyses for the bispyridine complexes were also thwarted by the requirement of traces of added pyridine for the stability of the compounds. marked redshifts with increasing electron-donating character of the substituent X. As shown in Figure 3 and Table 3 , we encounter both behaviors in this study. Thus, the Soret maxima of the forms are expected to dominate, all yielded similar X-band EPR spectra at room temperature (SI, Fig. S25 ). In all cases, they were centered around g = 2, moderately broad (FWHH ≈ 50 G), and devoid of resolvable hyperfine interactions, as expected for strongly delocalized spin systems.
The room-temperature solution spectra exhibited distinct inflection points, consistent with a slightly split triplet and/or a narrow distribution of g-values.
In frozen glasses at low temperature (T = 69-125 K), the inflection points were smeared out, suggesting that they result from slight anisotropies rather than unresolved hyperfine couplings. (Figure 7 ). 23 -the broad prevalence of ligand noninnocence among first-row transition metal corrole derivatives.
Experimental section
Materials. All reagents and solvents were used as purchased unless otherwise noted.
Silica gel 150 (35-70 μm particle size, Davisil) was used as the stationary phase for flash chromatography and silica gel 60 preparative thin-layer chromatographic (PLC) plates (20 x 20 cm, 0.5 mm thick, Merck) were used for final purification of the products. CHROMASOLV® HPLC-grade n-hexane and dichloromethane were used as solvents for column chromatography.
For electrochemical measurements, anhydrous dichloromethane was predried with CaH2 and stored over 3Å molecular sieves prior to distillation. Tetrakis(n-butyl)ammonium perchlorate (Sigma-Aldrich, TBAP), recrystallized three times from absolute ethanol, vacuum-dried at 40°C
for two days, and stored in a desiccator for at least two weeks, was used as the supporting consisting of a glassy carbon working electrode, a platinum wire counterelectrode, and a saturated calomel reference electrode (SCE). The reference electrode was separated from bulk solution by a fritted-glass bridge filled with the solvent/supporting electrolyte mixture. All potentials were referenced to the SCE. A scan rate of 100 mV/s was used. The anhydrous dichloromethane solutions were purged with argon for at least 5 min prior to electrochemical measurements and an argon blanket was maintained over the solutions during the measurements.
X-band EPR spectra were recorded with a Bruker Elexsys E500 equipped with a Bruker ER 4116 DM dual-mode cavity, an EIP 538B frequency counter and an ER035M NMR gaussmeter. High resolution electrospray ionization (HR-ESI) mass spectra were obtained on an LTQ Orbitrap XL spectrometer.
Synthesis of cobalt-triarylcorrole-bispyridine complexes.
A detailed procedure is described below for Co[TpCF3PC](py)2. A similar procedure was also followed for synthesis of the other Co[TpXPC](py)2 complexes, except for details of the chromatographic purifications, which are specified below. X-ray quality crystals were obtained by diffusion of methanol vapour over one week into a concentrated CH2Cl2 solution of the complex containing few drops of pyridine. X-ray quality crystals were obtained by diffusion of methanol vapour over several days into a concentrated CHCl3 solution of the complex containing few drops of pyridine. Crystal Structure Determination. X-ray diffraction data were collected on beamline 11.3.1 at the Advanced Light Source, Lawrence Berkeley National Laboratory, using a Bruker D8 diffractometer equipped with a PHOTON100 CMOS detector operating in shutterless mode.
Synthesis of Co

The crystal, coated in protective oil, was mounted on a MiTeGen ® kapton micromount and placed under a nitrogen stream at 100(2) K provided by an Oxford Cryostream 800 Plus lowtemperature apparatus. Diffraction data were collected using synchrotron radiation monochromated using silicon(111) to a wavelength of 0.7749(1)Å. An approximate full-sphere of data was collected using a combination of phi and omega scans with scan speeds of 4° per second for the phi scans and 1 degree per second for the omega scans at 2θ = 0 and -45, respectively. The structures were solved by intrinsic phasing (SHELXT) 54 and refined by fullmatrix least squares on F 2 (SHELXL-2014). 55 All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were geometrically calculated and refined as riding atoms.
Additional crystallographic information has been summarized in Table 1 
